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0.50

0.42

1.19

20

0.22

0.16

1.37

15

0.17

0.32

0.53 '

10

0.11

0.10

1.10

liow much? Subjectively, this question is very dif-
ficult to resolve. For example, constructing the
marginal utility-to-incremental cost ratios in
Higure 3 alone takes 23 bits of information.

However, by using the marginal utility-to-incre-
mental cost ratios in conjunction with a sensitivity
test, a decision maker can easily determine how
much additional value must be assigned to an
alternative in order to change the ranking. Under
the assumption that costs are relatively firm, a
sensitivity test focuses on changes in utility meas-
urements which will change the ranking. It
answers questions such as how much would proj-
ect A's marginal utility measure have to increase
to rank higher than project D's?

The answer is a matter of solving for MU* in
CMUVIC.4>MUD/ICD) - (MUy.42X137.10),
where MU^ and MUD are the normalized marginal
utilities of A and D, respectively, and 1C* and
IOD are the normalized incremental costs of A and
respectively. By comparing 0.55, the value of
with 0.13, the normalized marginal utility
of D, one can see that the value for A must be

The next level in sophistication is probably the Simple
Rating Technique (SMART); a good ctiscus-
s*f>n of this technique can be found in; W.Edwards, "Howto
Multiattribitte Utility Measurement for Social Decisions
IEEE   Transactions   on   Systems,   Man,   and
ernetics, May 1977, pp. 326-340.

more than 4 times that for D before A will rani
higher than D. The relative difference between tin
values of A and D, not the actual value found f o
MU^, is important. If the decision maker does no
believe that the marginal utility for A is wortl
more than 4 times as much as that of D, and i
these are the only values which trouble him, ther
rough measures are good enough.

If, on the other hand, the decision maker deter-
mines that his initial value for A should be in-
creased to 4.5 times that of D, he is free to revist
the measure. A revised MU measure of 45 foi
project A indicates that A is 4.5 times more im-
portant than D, the value of which was set at 10,
If the measures for projects B and C remain un-
changed, the new measure for A means that the
value of A is now 2.5 times that of B and 3 times
that of C. Obviously, if any of the differences do
not correspond to a decision maker's values, then
he should make the appropriate changes. Given
that this change in the marginal utility for A is the
only adjustment needed, the normalized weights
need to be recalculated, as do the normalized
(marginal utility-to-incremental cost) ratios (see
Figure 4). Even with a 50 percent increase in the
value of project A, the new ordering of funding
is still B, followed by A, D, and C.

The normalized- direct method is thus a process
for solving problems of choice; it involves identi-
fying parts, quantifying values, allocating re-
sources by applying a utility- to-cost ratio rule, and
using a sensitivity test to validate results. The
entire procedure takes only a few minutes and a
hand calculator. In addition to providing a better
thought-out ranking of alternatives, this method
allows a DoD manager to express the relative value
of those alternatives. While this technique allows
more information to be consistently evaluated,
evaluation of multidimensional choices will
eventually require even more sophisticated tech-
niques.4
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